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1
FIBER DISTRIBUTION FRAME

[. BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention pertains to the telecommunications indus-
try. More particularly, this invention pertains to a high-
density fiber distribution frame for use in the telecommu-
nications mndustry.

2. Description of the Prior Art

In the telecommunications industry, the use of fiberoptic
cables for carrying transmission signals 1s rapidly growing.
To 1nterconnect fiberoptic equipment, fiber distribution
frames have been developed. An example of a prior art fiber

distribution frame 1s shown in commonly assigned U.S. Pat.
No. 4,995,688.

With the increase in the use of fiberoptic cables in the
telecommunications industry, 1t has become desirable to
provide fiberoptic distribution frames with increased den-
sity. By density, 1t 1s meant the number of locations per unit
volume or unit area for providing connection on the fiber
distribution frame.

Commonly assigned U.S. Pat. No. 5,758,003 teaches a
higch density fiber distribution frame for increasing the
density of fiber connector locations on a frame. The *444
patent teaches a plurality of assemblies each containing a
plurality of side-by-side linear arrays of fiberoptic adaptors.
Each of the linear arrays moves imdependent of other arrays
in a linear path of travel parallel to the longitudinal axis of
the linear array. As a result, access to a particular adaptor can
be achieved by moving only a small number of adaptors a
small distance. Therefore, the probability of damage or
undue displacement or bending of a fiberoptic cable 1s
avolded 1n a high density application.

Commonly assigned U.S. Pat. No. 5,758,003 teaches a

fiber management system for a high density fiber distribu-
tion frame having adaptor assemblies such as those shown 1n
the 444 patent. The management system of the 003 patent
mounts assemblies of the sliding adaptor arrays of the *444
patent 1n two vertical arrays on opposite sides of a fiber
distribution frame. The assemblies of the arrays are spaced
apart to provide a gap between adjacent assemblies of an
array. A plurality of troughs extend between the gaps of the
arrays to provide organized routing of fiberoptic cables
between the assemblies.

While high density fiber distribution frames such as those
disclosed 1n the “444 patent and the 003 patent have greatly
enhanced the density, performance and fiber management of
high density fiber distribution frames, from time to time it 1s
desirable to provide a fiber distribution frame which 1is
susceptible of low cost manufacture and ease of installation
and use. It 1s an object of the present invention to provide a
higch density fiber distribution frame which meets such
criteria.

II. SUMMARY OF THE INVENTION

According to a preferred embodiment of the present
immvention, a fiber distribution frame 1s disclosed which
includes a support structure having a wall with a vertical
forward face. A plurality of bulkhead assemblies are secured
to the wall. Each of the assemblies has opposing and
spaced-apart slide plates which are secured to the wall. The
slide plates extend substantially perpendicular to the front
face from a rear edge of the slide plates adjacent the forward
face of the support structure to a forward edge of the shide
plates spaced from the forward face of the support structure.
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A connector support rod 1s positioned between the shide
plates. The rod 1s slidably connected to each of the shide
plates for the rod to slide along a linear and horizontal path
of travel extending substantially perpendicular to the for-
ward face. The rod 1s slidable between a retracted position
and an extended position. In the retracted position, a rear end
of the rod 1s positioned adjacent the forward face. In the
extended position, the rear end of the rod is positioned
adjacent the forward edge of the slide plates. The rod carries
a plurality of fiberoptic adaptors. Each of the adaptors may
receive an 1ndividual coupled pair of fiberoptic connectors.
A plurality of adaptors are disposed on the rod in a linear
array extending along the path of travel. The adaptors are
aligned for coupled connectors to extend transversely away
from the path of travel on opposite sides of the rod.

Each plate preferably snaps and is held by at least one
fastener to the support structure. Each plate 1s further
constructed from separate halves in the preferred embodi-
ment. Each plate includes a dove tail arrangement between
cach plate and the rod, wherein each plate has a rod
positioned on either side. A stop limits the rod from sliding
beyond the extended position. The stop may be mounted on

a Hexible tab.

[II. BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front, top and left side perspective view of a
fiber distribution frame according to the present invention;

FIG. 2 1s a top plan view of the fiber distribution frame of
FIG. 1;

FIG. 3 1s an enlarged front elevation view of a portion of
the fiber distribution frame of FIG. 1;

FIG. 4 15 a perspective view of a support wall segment of
the frame of FIG. 1;

FIG. 5 15 a front, top and right side perspective view of a
bulkhead assembly for use in the fiber distribution frame of
FIG. 1 and with a support rod shown 1n a retracted position;

FIG. 6 1s the view of FIG. 5 with a support rod shown 1n
an extended position;

FIG. 7 1s a perspective view of a slide plate segment for
use 1n the assembly of FIG. 5;

FIG. 8 1s a bottom plan view of the slide plate segment of
FIG. 7;

FIG. 9 1s a rear elevation view of the slide plate segment
of FIG. 7;

FIG. 10 1s a perspective view of a support rod for use 1n
the assembly of FIG. 5;

FIG. 11 1s the view of FIG. 10 with fiberoptic adaptors
shown coupled to the rod and with selected ones of the
fiberoptic adaptors shown receiving fiberoptic connectors;

FIG. 12 1s a perspective view of an alternative support rod
for use 1n the assembly of FIG. §;

FIG. 13 1s an enlarged perspective view of a portion of an
alternative slide plate segment; and

FIG. 14 1s a rear elevation view of two slide plates, each
slide plate made from the slide plate segment of FIG. 13, and
including the rod of FIG. 12 positioned there between.

IV. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the several drawing figures 1n which
identical elements are numbered identically throughout, a
description of a preferred embodiment of the present inven-
tion will now be provided.

With 1nitial reference to FIG. 1, a fiber distribution frame
10 1s shown. The frame 10 includes a support structure 12
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having an upper edge 14 and a lower base portion 16. A
support wall 18 extends vertically between the lower base
portion 16 and upper edge 14. The support wall 18 also
extends transversely between opposite side beams 20, 22.
The support structure 12 includes a plurality of vertical
support beams 20-22, 20a—22a which are spaced apart to
define three vertical cavities. The vertical cavities include
side cavities 26 and a central cavity 28 (shown only in FIG.
1).

The support wall 18 includes a plurality of plate segments
including a sheet plate segment 30 secured to the beams 21,
21a defining the center cavity 28 such that the sheet segment
30 1s a flat sheet covering the cavity 28. In the view of FIG.
1, an upper portion of the sheet 30 1s removed to expose the
center cavity 28 for purposes of 1llustration.

The wall 18 also includes side wall segments 32 (shown
separately in FIG. 4). The wall segments 32 cover the side
cavities 26 and are secured to the support beams 20, 204 and
22, 22a defining the side cavities 26. In the view of FIG. 1,
uppermost wall segments 32 are removed to expose the side
cavities 26 for purposes of 1illustration.

The side wall segments 32 are substantially flat sheets of
steel with a central trough 32a (FIG. 4) having a width W
equal to a width of slide plates 36 as will be described. As
shown only 1n FIG. 4, the recessed portion 32a includes a
column of a plurality of horizontally aligned square open-
ings 33 for purposes that will be described. Aligned with
square holes 33, a plurality of holes 37 are formed through
the wall 32a again, for purposes of that will be described.

A plurality of bulkhead assemblies 34 are secured to the

wall 18 with the assemblies 34 positioned within the recess
32a. The bulkhead assemblies 34 are best illustrated with

references to FIGS. 5 and 6.

The bulkhead assemblies 34 include two i1dentical, gen-
crally flat and triangular shaped slide plates 36. The slhide
plates 36 have a rear edge 38 at the base of the triangular
shape of the plate 36. At the triangular apex of the plate 36,
the plate 36 has a narrow forward edge 40.

Extending perpendicular to the rear edge 38 and centrally
along the entire length of the plate 36 to the center of the
forward edge 40 1s a dove-tail groove 42 on both sides of the
plate 36. The groove 42 defines a longitudinal axis of the
plate 36 with the plate 36 being symmetrical about the
longitudinal axis. In the assembly 34 of FIGS. § and 6, the
two plates 36 include an upper plate and a lower plate (both
designated 36 due to their identical structure) with the upper
and lower plates 36 being positioned with the dove-tail
orooves 42 being vertically aligned and with the plates 36
being evenly spaced apart and parallel.

A slide rod 44 1s positioned between the slhide plates 36.
The slide rod 44 has a length approximate to the axial length
of the plates 36. The slide rod 44 includes a vertical central
rib 46. The rod 44 also includes spaced-apart, horizontal and
parallel end plates 48 secured to the vertical rib 46. The end
plates 48 and central rib 46 present an I-beam construction.
The central rib 46 1s provided with a plurality of linearly
aligned holes 58 the purpose of which will be described.

On outer sides of the end plates 48, dove-tail rails 50 are
provided extending the axial length of the rod 44. The
dove-tail rails 50 are sized to be slidably received within and
complementarily shaped to the dove-tail grooves 42. The
dove-tail rails 50 prevent separation i1n the vertical dimen-
sion from plates 36. Other shapes which prevent separation
are possible, such as a rounded knob or a rectangle.

A front end 52 of the rod 44 1s provided with a handle 54.
In the retracted position of FIG. §, a rear end 56 of the rod
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(shown only in FIGS. 6, 10 and 11) is adjacent the rear edge
38. With the rear end 56 so positioned, the handle 54

protrudes beyond the front forward edge 40 of the assembly
34 so that a technician may grasp the handle 54 without
interference from the plates 36.

Opposite sides of the slide plates 36 are provided with
protruding tabs 60 positioned opposite the end plates 48. As
the rod 44 1s slid between a retracted and extended position
shown 1n FIGS. § and 6, the end plates 48 slide between the
tabs 60. FIG. § shows the rod 44 1n a retracted position, and

FIG. 6 shows the rod 44 1n a fully extended position. The rod
44 1ncludes outwardly projecting stops 62 adjacent the rear

end 56. The stops 62 are positioned to abut the tabs 60 when
the rod 44 1s 1n the fully extended position as shown 1n FIG.

6.

For ease of manufacture, the slide plates 36 are formed of
a slide plate segment 36a shown separately in FIGS. 7-9.

The plate segment 364 1s preferably 1njection molded and 1s
half of the width of the finished plate 36. The plate 36a
includes locking tabs 39 such that when two plates 36a are
positioned together (one flipped 180° relative to the other),
the plates 36a may be joined together at the tabs 39 to form
a completed plate 36. As a result, only one part 36a need be
fabricated to form the upper and lower plates 36.

At the rear edge 38, the plates 36 have snap clips 66 and
a vertical stop plate 68. The snap clips 66 are sized to be
received within the square holes 33 of wall segment 32 and
the plate 68 1s s1zed to cover the hole 37. As a result, the slide
plates 36 may be 1nitially secured to the wall segment 32 by
simply 1nserting the clips 66 into the holes 33 to mmitially
secure the plates 36 to the wall segment 32. Screws 374 may
be 1nserted through the back side of the wall 32 through the
holes 37 and fastened into aligned holes 69 (see FIG. 9) in
the vertical plate 68 to securely fasten the plates 36 to the
wall segment 32.

As previously mentioned, a plurality of holes 38 are
formed along the length of the rod 44. The holes 58 are
linearly aligned with the path of travel 1n which the rod 44
moves when 1t moves between the extended and retracted
position of FIGS. 5 and 6. Any number of holes can be
provided, as desired.

A plurality of fiberoptic adaptors 70 are secured to the rod
44 by passing the adaptors 70 through the holes 38 and
fastening the adaptors 70 to the rod 44 1n any conventional
manner. In the embodiment shown, well known SC adaptors
70 are shown connected to the rod 44. It will be appreciated
that any type of adaptor can be secured to the rod 44.

SC adaptors are well known 1n the industry for receiving,
coupled pairs of SC connectors 72. The adaptors 70 are
secured to the rod 44 1n such an alignment that the connec-
tors 72 extend perpendicular and transverse to the rod 44 on
opposite sides of the central rib 46. Further, the axis of the
connector 72 1s parallel to and equally spaced between the
slide plates 36. Unobstructed spacing between the slide
plates 36 permits fiberoptic cables to pass unobstructed
between the slide plates 36 and to move between the shide
plates 36 as the rod 44 1s moved between the extended and
retracted position.

With the description thus provided, a bulkhead assembly
34 has been described which 1s easy to manufacture at low
cost and which permits only a limited number of connectors
72 and adaptors 70 to be displaced in order to provide access
to a given adaptor 70. Further, the invention 1s suitable to
cable management which 1s desirable for a high density fiber
distribution frame.

As shown 1 FIG. 1, two vertical arrays of bulkhead
assemblies 34 are provided. In the arrays, rods 44 share side




US 6,201,919 BI1

S

plates 36 such that the upper side plate 36 of one assembly
34 1s the lower side plate 36 of an adjacent assembly 34 as
best illustrated 1n FIG. 3. The two vertical arrays of assem-
blies are further subdivided mnto individual groups which, in
the embodiment shown, consist of eight rods 44 per group
(requiring nine slide plates 36 per group). One group 1is
fastened to one wall segment 32. A spacing 35 1s provided
between adjacent groups 1n an array.

On opposite sides of the spacing 35 and aligned with the
bottom of a group are fanning clips 80. The fanning clips 80
extend from the wall segments 32 a length slightly beyond
the length of the assemblies 34 as 1llustrated 1in FIG. 2. As
a result, as a rod 44 1s moved to the fully extended position,
cables from the sliding rod 44 remain 1n the clips 80 and are
retained within the clips 80 without excessive bending.
Forward edges 82 of the clips 80 are provided with slots 84
to permit easy insertion and removal of a cable.

The flat plate 30 between the vertical arrays of assemblies
34 1includes a plurality of vertically aligned spools 90.
Excess lengths of cables may be stored on the spools 90. The
spools 90 are provided with enlarged face plates 94 to
prevent a cable draped over a spool 90 from inadvertently
sliding off the spool 90. The base 16 includes a horizontal
trough 92 extending the transverse width of the frame 10 to
permit cables to be passed from one vertical array of
assemblies 34 to another vertical array of assemblies 34 or
to be easily passed between aligned horizontal troughs 92 of
adjacent frames 10.

Referring now to FIG. 12, an alternative rod 44' 1s shown.
Rod 44' 1s constructed generally 1n a stimilar manner as rod
44 described above. Adjacent to stop 62 1s a strengthening
web 100 extending between end plates 48.

Referring now to FIG. 13, an alternative tab 60' 1s shown.
Tab 60' includes a ramp surface 102, and a shoulder 104. A
flexible parallel portion 106 extends between fixed portion
108, and ramp surface 102 and shoulder 104. Tab 60' flexes
downwardly when a rod 44, 44' 1s mserted into a stack of
assembled plates 36. Such a construction allows for rods 44,
44' to be added after assembly of plates 36 to support
structure 12. Also, by providing the flexible tabs 60, rods 44,
44' can be removed by manually pulling tab 60' out of
engagement with stop 62 at shoulder 104.

Referring now to FIG. 14, support plates 36 are shown
with a rod 44' positioned there between for slideable relative
movement. The dove-tail grooves 42 and the dove-tail rails
50 provide locking slideable engagement between support
rod 44" and plates 36. As shown, upper plate 36 A and lower
plate 36B both engage rod 44'. FIG. 14 further illustrates the
overlapping of locking tabs 39 adjacent to dove-tail grooves
42. For reason of manufacture, locking tabs 39 permuit
convenient locking of plate segments 36a’, and also for a
dove-tail groove to be provided 1n a molded construction. In
the 1llustrated embodiments, dove-tail groove 42 1s continu-
ous except for at the region adjacent each locking tab 39.
Shide plate 36 of FIGS. 1-3, and 5-9 1s constructed and

assembled 1in a similar manner.

With the invention thus described, the objects of the
invention have been attained in the preferred manner. A high
density fiber distribution frame 1s provided which 1s suscep-
tible to low cost manufacture and ease of use and installa-

tion. Further, the mvention permits organized management
of the cables associated with the fiber distribution frame.
What 1s claimed 1s:
1. A fiber distribution frame comprising:

a. a support structure having a vertical wall with a
transverse dimension;
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b. a plurality of bulkhead assemblies each having:

1. opposing and spaced-apart shide plates secured to
said wall and extending substantially perpendicular
to the wall from a rear edge adjacent the wall to a
forward edge spaced from the wall;

2. a connector support rod positioned between the slide
plates and slidably connected to each of the slide
plates for the rod to slide along a linear and hori-
zontal path of travel extending substantially perpen-
dicular to the transverse dimension of the wall, each
plate extending on opposite sides of the rod;

3. the rod slidable between a retracted position and an
extended position, 1n the retracted position, a rear
end of the rod positioned adjacent the rear edge of
the slide plates and 1n the extended position, the rear
end positioned adjacent the forward edge of the shide
plates;

4. the rod carrying a plurality of fiber optic adaptors
cach for recerving an individual coupled pair of fiber
optic connectors, the plurality of adaptors disposed
on the rod 1n a linear array extending along the path
of travel and with the adaptors aligned for coupled
connectors to extend transversely away from the path
of travel on opposite sides of the rod;

5. wherein the plates are spaced apart to define an
unobstructed spacing between the plates on opposite
sides of the rod along the length of the plates
between the rear and forward edges;

6. a vertical lock slide between the rod and the plates
wherein the rod 1s slideable only 1 the horizontal
direction, and wherein the rod 1s locked to the plates
1n the vertical direction;

c. wherein the plurality of assemblies are disposed in a
vertical array with an upper of the plates of an assembly
concurrently being a lower one of the plates of an
adjacent assembly.

2. A fiber distribution frame according to claim 1, wherein
the plates are triangularly shaped, and the rod 1s positioned
to generally bisect the triangular shape.

3. A fiber distribution frame according to claim 1, wherein
the assemblies are grouped into multiple groups of multiple
assemblies with a gap between groups.

4. A fiber distribution frame according to claim 3, further
comprising fanning clips aligned with the gaps between
gToupS.

5. A fiber distribution frame according to claim 1, further
comprising two transversely spaced, vertical arrays of the
assemblies.

6. A fiber distribution frame according to claim 5 com-
prising a field of cable storage members disposed between
the two vertical arrays of the assemblies.

7. A fiber distribution frame according to claim 1, wherein
the rod 1ncludes upper and lower dove-tail rails, and wherein
the respective upper and lower plates each mclude a dove-
tail groove, wherein the dove-tail rails and the dove-tail
ogrooves define the vertical lock shde.

8. A fiber distribution frame according to claim 7, wherein
cach plate includes two separate slide plate segments, each
secgment 1mncluding a locking tab engageable with the other
secgment, each segment forming a portion of the dove-tail
gTOOVE.

9. Afiber distribution frame according to claim 8, wherein
cach slide plate segment of each plate 1s identical to the other
secgment of the respective plate.

10. A fiber distribution frame according to claim 9, further
comprising a stop extending from the rod adjacent to the rear
end, each slide plate segment including a tab adjacent to the
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forward edge and engageable with the stop so as to define
the extended position, each slide plate segment including a
snap clip, and a fastener receiving vertical plate, the vertical
plate including a hole for receiving a fastener, the support
structure mcluding a first opening receiving the snap clip,
and a second opening for receiving the fastener, and further
comprising a fastener positioned 1n the hole of the vertical
plate and the second opening of the support structure.

11. A fiber distribution frame according to claim 10,
wherein the tab includes a ramped surface facing the for-
ward edge, wherein the tab further includes a flexible portion
extending generally parallel to a plane defined by the plate.

12. A fiber distribution frame according to claim 1, further
comprising a stop extending from the rod adjacent to the rear
end, the plate including a tab adjacent to the forward edge
and engageable with the stop so as to define the extended
position.

13. A fiber distribution frame according to claim 12,
wherein the tab includes a ramped surface facing the for-
ward edge, wherein the tab further includes a flexible portion
extending generally parallel to a plane defined by the plate.

14. A fiber distribution frame according to claim 1,
wherein the rear edge of the plate includes a snap clip, and
a fastener receiving vertical plate, the vertical plate includ-
ing a hole for receiving a fastener, the support structure
including a first opening receiving the snap clip, and a
second opening for receiving the fastener, and further com-
prising a fastener positioned in the hole of the vertical plate
and the second opening of the support structure.

15. A fiber distribution frame comprising:

a. a support structure having a vertical wall with a
transverse dimension;

b. a plurality of bulkhead assemblies each having:

1. opposing and spaced-apart slide plates secured to
said wall and extending substantially perpendicular
to the wall from a rear edge adjacent the wall to a
forward edge spaced from the wall;

2. a connector support rod positioned between the slide
plates and slidably connected to each of the slide
plates for the rod to slide along a linear and hori-
zontal path of travel extending substantially perpen-
dicular to the transverse dimension of the wall, each
plate extending on opposite sides of the rod;

3. the rod slidable between a retracted position and an
extended position, 1n the retracted position, a rear
end of the rod positioned adjacent the rear edge of
the slide plates and in the extended position, the rear
end positioned adjacent the forward edge of the slide
plates;

4. the rod having a plurality of apertures, each sized to
carry a fiber optic adaptor for receiving an individual
coupled pair of fiber optic connectors, the plurality
of apertures disposed on the rod 1n a linear array

10

15

20

25

30

35

40

45

50

3

extending along the path of travel for receipt of the
adaptors aligned for coupled connectors to extend

transversely away from the path of travel on opposite
sides of the rod;

5. wherein the plates are spaced apart to define an
unobstructed spacing between the plates on opposite
sides of the rod along the length of the plates
between the rear and forward edges;

6. a vertical lock slide between the rod and the plates
wheremn the rod 1s slideable only 1 the horizontal
direction, and wherein the rod 1s locked to the plates
1n the vertical direction;

c. wherein the plurality of assemblies are disposed in a
vertical array with an upper of the plates of an assembly
concurrently being a lower one of the plates of an
adjacent assembly.

16. A fiber distribution frame according to claim 135,
wherein the plates are triangularly shaped, and the rod 1s
positioned to generally bisect the triangular shape.

17. A fiber distribution frame according to claim 16,
wherein the assemblies are grouped into multiple groups of
multiple assemblies with a gap between groups.

18. A fiber distribution frame according to claim 17,
wherein the rod includes upper and lower dove-tail rails, and
wherein the respective upper and lower plates each include
a dove-tail groove, wheremn the dove-tail rails and the
dove-tail grooves define the vertical lock shide.

19. A fiber distribution frame according to claim 18,
wherein each plate includes two separate slide plate
segments, each segment mcluding a locking tab engageable
with the other segment, each segment forming a portion of
the dove-tail groove.

20. A fiber distribution frame according to claim 19,
wherein each shide plate segment of each plate 1s 1dentical to
the other segment of the respective plate.

21. A fiber distribution frame according to claim 185,
further comprising a stop extending from the rod adjacent to
the rear end, the plate including a tab adjacent to the forward
cdge and engageable with the stop so as to define the
extended position.

22. A fiber distribution frame according to claim 21,
wherein the tab includes a ramped surface facing the for-
ward edge, wherein the tab further includes a flexible portion
extending generally parallel to a plane defined by the plate.

23. A fiber distribution frame according to claim 135,
wherein the rear edge of the plate includes a snap clip, and
a Tastener receiving vertical plate, the vertical plate includ-
ing a hole for receiving a fastener, the support structure
including a first opening receiving the snap clip, and a
second opening for receiving the fastener, and further com-
prising a fastener positioned in the hole of the vertical plate
and the second opening of the support structure.
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